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£ statement with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : US-A-3 829 900 (MARANGONl R) 20 August 1 974 (1974-08-20) 



1 Claim 1 - Novelty (Article 33(2) PCT) 

1 1 The document D1 is regarded as being the closest prior art to the subject-matter of 
' claim 1 , and discloses (the references in parentheses applying to th.s document). 

A body protecting device (1) for wearing by a user comprising: 
an outer surface and an inner surface; and 

an array of energy absorbing cells, wherein each cell compnses a tube (4) 
and wherein substantially each tube (4) has a side wall which is connected to 
the side wall of at least another tube substantially along the length of the tube 
(4), 

1 2 The subject-matter of claim 1 therefore differs from this known device in that each 

tube hai a tube axis extending from the outer surface towards the ,nner surtax such 
that the orientation of each tube is substantially mainta.ned when a load is applied to 
the outer surface. 

1 .3 The subject matter of claim 1 is therefore novel (article 33(2) PCT). 

2 Claim 1 - Inventive step (Article 33(3) PCT) 

2.1 The problem to be solved by the present invention may be regarded as being to 
improve the performance of a body protecting device. 

2.2 The solution to the problem proposed in claim 1 of the present application is 
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INTERNATIONAL PRELIMINARY International application No. 
SS!!! 4/005143 

considered to involve an inventive step (Article 33(3) PCT), because in the available 
prior art it is neither known nor suggested to arrange the array of tubes such that the 
most favourable failure mode of progressive local buckling is maintained when a load 
is applied parallel to the axis of the tubes. 

3 Dependent Claims 

Claims 2 - 16 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 
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I CLAIMS 

2 

3 l. A body protecting device for wearing by a user 

4 comprising: 

5 an outer surface; and 

6 an array of energy absorbing cells, 

7 wherein each cell comprises a tube, 

8 and wherein substantially each tube has a side wall 

9 which is connected to the side wall of at least 

10 another tube substantially along the length of the 

II tube, 

12 and wherein substantially each tube has a tube 

13 axis arranged substantially normal to the outer 

14 surface, 

15 such that the orientation of each tube is 

16 substantially maintained when a load is applied to 

17 the outer surface. 
18 

19 2. A body protecting device as claimed in Claim 

20 wherein the tube has a cylindrical or conical 

21 structure. 
22 

23 3. A body protecting device as claimed in Claim 

24 or 2, wherein the body protecting device comprises 

25 safety helmet. 
26 

27 4. A body protecting device as claimed in any 

28 preceding claim, wherein substantially each tube * 

29 a side wall which is connected to the side wall oi 

30 at least another tube by an adhesive. 
31 
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1 5. A body protecting device as claimed in any of 

2 Claims 1 to 3 , wherein substantially each tube has a 

3 side wall which is welded or fused to the side wall 

4 of at least another tube. 
5 

6 6. A body protecting device as claimed in Claim 5, 

7 wherein one or more tubes are formed from an inner 

8 core comprising a first material and an outer core 

9 comprising a second material. 
10 

11 7. A body protecting device as claimed in Claim 6, 

12 wherein the second material has a lower melting 

13 temperature than the first material. ■:. 
14 

15 8. A body protecting device as claimed in any 

16 preceding claim, wherein substantially each tube is 

17 connected to at least three other tubes. 
18 

19 9. A body protecting device as claimed in any 

20 preceding claim, wherein substantially each tube is 

21 connected to six other tubes. 
22 

23 10. A body protecting device as claimed in any 

24 preceding claim, wherein each tube has a diameter of 

25 between 2 and 8 mm. 



26 
27 



11. A body protecting device as claimed in any 
preceding claim, wherein each tube has a diameter of 



29 about 6 mm. 
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1 12. A body protecting device as claimed in any 

2 preceding claim, wherein the thickness of the side 

3 wall of each tube is less than 0.5 mm. 
4 

5 13. A body protecting device as claimed in any 

6 preceding claim, wherein the thickness of the side 

7 wall of each tube is between 0.1 and 0.3 mm. 
8 

9 14. A body protecting device as claimed in any 

10 preceding claim, wherein the length of each tube is 

11 less than 50 mm. 
12 

13 15. A body protecting device as claimed in any 

14 preceding claim, wherein the length of each tube is 

15 between 3 0 and 4 0 mm. 
16 

17 16. A body protecting device as claimed in any 

18 preceding claim, wherein the array of energy 

19 absorbing cells is provided as an integral material. 
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